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(57) [Abstract] 

[Objective] Optimum dry cleaning method is proposed to Ti ai 
N. 

[Constitution] Because gas which at least includes three chlori( 
itrogen according to thethis invention, metallic substance like T 
and TiN or as cleaning gas for thecompound, is used, chloride f< 
at time of cleaning as reaction product. This chloride, vapor 
pressure to be high in comparison with fluoride which isa reacti 
product when it treated Ti and TiN with cleaning gas of thefluo 
type, because vaporization it does easily, it is a removable 
withoutaccumulating inside treatment chamber. In addition, wl 
gas of fluorine type is used as cleaning gas, thevaporization dc 
easily fluoride where vapor pressure is low by adding the IPA z 
post-treatment, by converting to alkoxide where vapor pressure 
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ishigh, exhaust it is possible outside treatment chamber to do. 
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[Claim(s)] 

[Claim 1] It designates that gas inlet means in order to introduc 
aning gas which atleast includes three chloride nitrogen (NC13) i 
treatment apparatus which metal or its compound film formatioi 
isdone vis-a-vis body being treated which is accommodated insi 
treatment chamber, intothe aforementioned treatment chamber i: 
provided as feature, treatment apparatus . 

[Claim 2] Gas inlet means in order to introduce cleaning gas w 
at least includes thefluoride in treatment apparatus which metal < 
compound film formation is done vis-a-vis thebody being treate 
which is accommodated inside treatment chamber, into 
aforementionedtreatment chamber. At least, it designates that g; 
inlet means in order to introduce gaswhich includes alcohols int< 
aforementioned treatment chamber is provided asfeature, treatir 
apparatus . 

[Claim 3] Treatment apparatus where aforementioned fluoride 
nates that they arethree fluoride salt element (C1F3) or a nitrogf 
trifluoride (NF3) as feature, states in the Claim 2 . 

[Claim 4] Processor where aforementioned metal or its compc 
esignates that it is a titanium (Ti) or a titanium nitride (TiN) as 
feature, states in Claim 1 or 2. 

[Claim 5] Treatment apparatus where aforementioned alcohol: 
gnates that it is a isopropyl alcoholas feature, states in any of ( 
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[Claim 6] Treatment apparatus where aforementioned cleaning 
urthermore designates thatthe nitrogen (N2) is included as featui 
states in any of Claims 1 through 5. 

[Claim 7] Treatment apparatus where aforementioned cleaninj 
esignates that inert gas isincluded as feature, states in any of C 
lto6. 

[Claim 8] Being a dry cleaning method of treatment apparatus 
metal or its compound film formation is done vis-a-visthe bod? 
being treated which is accommodated inside treatment chamber, 
designates thatit introduces cleaning gas which at least includes 
three chloride nitrogen (NC13) into theaforementioned treatment 
chamber as feature, dry cleaning method . 

[Claim 9] Being a dry cleaning method of treatment apparatus 
metal or its compound film formation is done vis-a-visthe bod] 
being treated which is accommodated inside treatment chamber, 
introduces thecleaning gas which at least includes fluoride into 
aforementioned treatment chamberand after doing specified clea 
it designates that gas which at leastincludes alcohols is introduce 
into aforementioned treatment chamber asfeature, dry cleaning 
method . 

[Claim 10] Treatment apparatus where aforementioned fluoric 
gnates that they arethree fluoride salt element (C1F3) or a nitroj 
trifluoride (NF3) as feature, states in the Claim 9 . 

[Claim 1 1] Processor where aforementioned metal or its comp 
designates that it is a titanium (Ti) or a titanium nitride (TiN) as 
feature, states in Claim 8 or 9 . 

[Claim 12] Treatment apparatus where aforementioned alcoho 
ignates that it is a isopropyl alcoholas feature, states in any of 
Claim 9 to 11. 

[Claim 13] Treatment apparatus where aforementioned cleanh 
furthermore designates thatthe nitrogen (N2) is included as featu 
states in any of Claim 8 to 12. 

[Claim 14] Treatment apparatus where aforementioned cleanh 
designates that inert gas isincluded as feature, states in any of 
Claim 8 to 13. 



[00 0 1] 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards processc 
nd its dry cleaning method. 

[0002] 

[Prior Art] From until recently, titanium and titanium nitride or 
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metal or its compound film-forming process to be done inthe 
production step of semiconductor wafer, vis-a-vis semiconduct 
wafer or other body being treated, making use of vacuum CVD 
equipment or other treatment apparatus,it is used as metallizatioi 
material of for example semiconductor element. With film forr 
step of this metal or its compound, mounting body being treated 
platform insidethe treatment chamber which was adjusted speci 
vacuum atmosphere, as it heats body being treated to thespecifie 
temperature with heat source which is built in to platform, film 
forming process is doneby introducing processed gas which 
includes above-mentioned metal or its compound froriithe proci 
gas inlet 

[0003] When by way, as description above film-forming proces; 
xecuted, body being treatedfurthermore film of metal or its coir 
applies to also inside wall and theother fixture of treatment vessi 
Becoming cause of particle generation eventually due to film rel 
etc, the scatter doing film which is applied to this treatment vess 
etc and,depositing in body being treated, yield of body being 
treated there is a possibilityof decreasing. Because of that, dry 
cleaning due to wet washing or NF3 gas and theClF3 gas orottu 
cleaning gas due to HF solution or other cleaning solution vis-a 
vis inside treatment chamber, was administeredwith a certain 
frequency. 

[0004] 

[Problems to be Solved by the Invention] Especially, from until 
ndy vis-a-vis metal or its compound like titanium andthe titaniu 
nitride, plasma cleaning due to NF3 gas and Cl2 gas was done. 
With this plasma cleaning, with periphery of plasma where acti 
species existssatisfactory cleaning effect is acquired, but, there v 
problem that isnot acquired sufficient cleaning effect regarding c 
portion. Especially, if it is a film formation equipment of sheet 
type, because volume of the treatment chamber is small, it is po: 
to execute plasma cleaning, but in case ofthe film formation 
equipment of batch type, because volume of reactor becomes 1 
was difficult to administer plasma cleaning to uniform, vis-a-vis 
thenecessary site all. 

[0005] In addition method which uses C1F3 gas as dry cleaning : 
hod of plasmaless,is known. But, because it is necessary 
temperature rise to do site all where it isnecessary to. administer 
cleaning, separately with heating means for the film formation, 
heating means for cleaning must be provided, in addition to the 
that equipment configuration becomes complicated, depending 
upon memberthere was a possibility of receiving damage and w 
temperature rise hadbecome problem. 

[0006] In addition when titanium and titanium nitride cleaning i 
es with thefluorine compound , for example NF3 and C1F3 or oi 
cleaning gas, because vapor pressure qf fluoride (TiF4) of 
thetitanium which is formed with for example reaction scheme 
8 NF3 6TiF4 + 7 N2) is low, remaining inside the treatment 
chamber, because it becomes cause of pollution, countermeasun 
becomethe problem. 
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[0007] As for this invention, As description above cpnsidering t 
roblem which conventional dry cleaning technology for thetitani 
and titanium nitride or other metal or its compound has, being 
something which you can do to be, As for purpose, treatment is 
possible with ambient temperature , to the utmostthe damage fc 
equipment it is possible, small to hold down,furthermore is to oi 
treatment apparatus and its dry cleaning method which can 
administerthe dry cleaning which fluoride which becomes cause 
pollution doesnot form. 

[0008] Furthermore another object of this invention, when titan 
and titanium nitridethe gas of fluorine type, cleaning it does wil 
for example NF3 and theClF3 or other cleaning gas, fluoride wh 
reaction product is to offer treatment apparatus and itsdry clean 
method whose it is possible to remove easily with ambient 
temperature. 

[0009] 

[Means to Solve the Problems] To solve above-mentioned probl 
n order, In first viewpoint of this invention we depend, cleaning 
which at least includes three chloride nitrogen (NC13) in treatme 
apparatus which themetal or its compound , for example titaniu 
or titanium nitride (TiN) film formation is done, or at least 
threechloride nitrogen (NC13) and cleaning gas which includes 
nitrogen (N2), or gas inlet means in order atleast to introduce thi 
chloride nitrogen (NC13) and cleaning gas which includes inert 
gasinto aforementioned treatment chamber is provided vis-a-vis 
body being treated which isaccommodated inside treatment cha 
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[0010] Furthermore in second viewpoint of this invention we de 
d, film formation is done dry cleaning method of treatment app; 
which, cleaning gas which atleast includes three chloride nitrog 
(NC13), or at least three chloride nitrogen (NC13) and cleaning £ 
which includes nitrogen (N2), or metal or its compound , for ex 
titanium (Ti) or titanium nitride (TiN) atleast we introduce thre< 
chloride nitrogen (NC13) and cleaning gas which includes inert 
gasinto aforementioned treatment chamber vis-a-vis body being 
treated which isaccommodated inside treatment chamber. 
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[001 1] Furthermore in viewpoint of 3rd of this invention we dej 
As in treatment apparatus which metal or its compound , for e> 
titanium (Ti) or titanium nitride (TiN) film formation isdone, a 
fluoride and for example three fluoride salt element (C1F3) and 
thegas inlet means in order to introduce cleaning gas which 
includes nitrogen trifluoride (NF3) intothe aforementioned treatr 
chamber is provided vis-a-vis body being treated which 
isaccommodated inside treatment chamber, furthermore gas inl< 
means in order tointroduce alcohols and for example isopropyl 
alcohol (IP A) into aforementioned treatment chamber isprovide* 
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[0012] Furthermore in viewpoint of 4th of this invention we dep 
film formation is done dry cleaning method of treatment appar; 
which, at least fluoride andthe for example three fluoride salt 
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element (CIF3) and introducing cleaning gas whichincludes 
nitrogen trifluoride (NF3) into aforementioned treatment chamb< 
after executing specified dry cleaning .treatment, metal or its 
compound , for example titanium (Ti) or titanium nitride (TiN; 
introduce thealcohols and for example isopropyl alcohol (IP A) 
aforementioned treatment chamber vis-a-vis body being 
treatedwhich is accommodated inside treatment chamber. 
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[0013] 

[Work or Operations of the Invention] Because cleaning gas wh 
t least includes three chloride nitrogen according to the 1st and 2: 
viewpoint of this invention, as cleaning gas for metal or its 
compound like titanium and thetitanium nitride, is used, chlorid 
forms at time of cleaning with thechemical reaction which is 
displayed with for example reaction scheme (6 TiN + 8NC13 
6TiCl4 + 7 N2), as reaction product Here, boiling point of 
fluoride and for example TiF4 which are a reaction product wh 
titanium and titanium nitride were treated with cleaning gas of 
fluorine type is the284 °C. Vis-a-vis this, titanium and titaniuir 
nitride like this application boiling point ofthe nitride and for 
example TiCl4 which are a reaction product when it treated clea 
gas ofthe chlorine type, with cleaning gas whichincludes for 
example three chloride nitrogen is thel36.4 °C. Therefore, bees 
it depends on Working Example of this invention and 
vaporizationit does reaction product which it occurs, easily, it is 
removable withoutaccumulating inside treatment chamber. 
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[0014] Furthermore, three chloride nitrogen reactivity to be stroi 
e hazardous gas, but theequilibrium of reaction system operatin 
conversely in cleaning gas by containing thenitrogen gas in 
addition to three chloride nitrogen, it is possible to control reacti 
Furthermore it is possible to dilute by containing inert gas , the i 
example helium (He), neon (Ne), argon (Ar), krypton (Kr), x< 
(Xe)and radon (Ra) etc inthe cleaning gas, to adjust reactivity 
addition, it is not limited in titanium and titanium nitride as met 
its compoundwhich can apply this invention, vapor pressure of 
salt, it is possible toapply in comparison with vapor pressure of 
fluoride vis-a-vis highmetal or its compound. 
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[0015] Furthermore because at least fluoride , for example three 
de salt element(ClF3) and cleaning gas which includes nitrogen 
trifluoride (NF3) are used according tothe viewpoint of 3rd and • 
of this invention, as cleaning gas for metal or its compound likei 
titanium and titanium nitride,, fluoride (TiF4) forms at time of 
cleaningwith chemical reaction which is displayed with for 
example reaction scheme (6 TiN + 8 NF3 6TiF4 + 7 N2) as 
reaction product. This fluoride , for example tetrafluoride titani 
(TiF4), above-mentioned way because boiling point isthe 284 °C 
substance which vaporization it is difficult to do thatway. But, 
fluoride is converted to alkoxide where vapor pressure is high 
byintroducing alcohols and for example isopropyl alcohol intc 
aforementioned treatment chamberaccording to this invention, 
furthermore as post-treatment boiling point as for tetrafluoride 
titanium (TiF4) of 284 °C, boiling point tetra isopropoxy titaniu 
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of the58 °C (is converted to Ti(i - O C3 H7)4 by chemical reacti 
which is displayed withthe for example reaction scheme (TiFx 
IPA Ti(- OR)4 +4 HF). Because alkoxide after converting vap< 
pressure is high, vaporization itdoes easily, exhaust it is possible 
outside treatment chamber to do. 
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[001 6] Furthermore, when fluorine type gas you use as cleaning 
it is possible the cleaning gas and after that in alcohols which : 
used intreatment, to dilute by containing nitrogen gas and inert 
for example helium (He),the neon(Ne), argon (Ar), krypton (. 
xenon (Xe) and radon (Ra) etc, toadjust reactivity. In additior 
not limited in titanium and titanium nitride as metal or its 
compoundwhich can apply this invention, cleaning after doing, 
reaction product, reactingwith alcohols of post-treatment with 
fluorine type gas , vapor pressure, it is possibleto apply vis-a-vi 
metal or its compound which is converted to high alkoxide 
incomparison with product . 



[0017] 

[Working Example(s)] While referring to attached figure below, 
explain in detail concerningthe one Working Example which 
applies this invention to CVD equipment of sheet-fed type. 

[0018] [1st Working Example] Figure 1 has shown cross sectior 
esistance heating type CVD equipment 1 of sheet-fed typewhict 
depends on 1st Working Example in schematic, this CVD equip 
1 has had treatment chamber 2of pulling a vacuum free-standing 
abbreviation cylinder to specified vacuum atmosphere, sidewal 
of treatment chamber 2 is formed from for example aluminum 
heater or other heater 26a theiriternally mounting is done to insic 
at time of film-forming process and at timeof cleaning which it 
mentions later, sidewall 2a from desired ternperature and the ft 
example ambient temperature temperature rise it is possible to I 
°C to do. 

[0019] Ceiling surface 3 of treatment chamber 2, through hinge 
5, opening is formedunrestrictedly in upward direction. In cente 
this ceiling surface 3, it can provide shower head 6 which consij 
ofthe cylindrical of hollow in airtight, processed gas supply pir 
is connected by upper part of said shower head 6, through flow 
controller (MFC)lOfrom processed gas source 8, mixed gas of 
specified process gas and for example titanium (Ti) + inert gas 
andthe processed gas for mixed gas or other film formation of 
titanium nitride (TiN) + fluoride characteristic gas areintroduced 
into shower head 6. 

[0020] In addition, it is possible at time of dry cleaning by fact 
he cle anin g gas source 9a, 9b , also 9c and 9d are connected byt 
above-mentioned flow controller (MFC) 10 , change valve V, tc 
introduce specified cleaning gasinto above-mentioned treatmen 
chamber 2. cleaning gas which is used with this working exam 
is for example next kind ofgas. 



< t t> = i&it&m (NCI 3 ) £t?$ U --yfiiXs * cleaning gas which three chloride nitrogen (NC13) is included 
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east, 



• fctHttflsS* (NCI 3 ) RV^m (N 2 ) 
•*ft<ttpHtt<b*» (NC I 3) , (N 2 ) atf^s 



•*ft<i:ti7^ft*, «Atf = 7-yft** (C I F 3 ) 

*fc±ca»w»» (mfc) 1 o\z\t-( v^pfcf;ur;u3 
(i pa) a9dift«*tixte9. 5 

&ffi3I<!:LT. I PA£ 

±ejbb£ 2 flKSAf 3 c fc*tw«refc4. 

[0021] »*±-e**9-^9 Ke©TBu Bp*>fe3i<& 
K«i&2 5i:0»fiiBicM\ *rx«tbai itf«»£K£*i 

tfcU, AMIS*** ';--^MRCS/t9^-yK 

6 *Biffia)aK, msntnt'A^ 2 5 o°cic*xga*#§ c 



[0 0 2 2] «Mn ±IB«ia^2 0JSaJi£^(Cl±, 

?ft£GSMS*tti 5|zar*«MK«i 6#Rltfc*U B* 
«»1 6<D»*»c±Efti«a2W^6»ft*ti4*Hft+(c 

. C(D#ft¥R1.5 0B»lcJ:y, JLEJUtt2tt. BtS<7) 
BEgBflL 1 0-*TorrlcRS, tt»tf^ttft«fc5l:: 

fl<WBtti«»l*fcab-C*4. 



[0 0 2 3] ±E«aaS2(DJE8|Stt. ftR«ttfl!)3El*(*2 0 
tJ:o-C3EJ»**ifcJi*2 1l=J:oT«*4^ £ bfcCKD 
JS&2 ia>rt»KI4)MB*Ji2 2 3S<|Ht6*lTfey, **p* 
/<-f^2 3l:totW4tl*»»*^ C<Dft*P7KS2 2 



[0.0 2 4] $g£2 5l*±IEigffi2 1 tfD±Wt t-*«if 
6cStfiI&2 5"(DBll^ ^82 7lCcfcorffl$tlT 
«13H*W*<««**IS 0 ±EBrRB2 7l*, *<DgM#Sg® 
««4*iT^*. ±Efc-*2 6cl4BB(*<D*lcB?ett0 



* at least three chloride nitrogen (NC13) and cleaning gas whic! 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), cleaning gas which inc 
es nitrogen (N2) andthe inert gas, 

* at least fluoride and for example three fluoride salt element (< 
andthe nitrogen trifluoride (NF3) is included cleaning gas 

In addition as also isopropyl alcohol (IP A) source 9d is connect 
by theabove-mentioned flow controller (MFC) 10 , mentioned la 
after cleaning due to the fluoride, it is possible to introduce IPA 
into above-mentionedtreatment chamber 2 as post-treatment. 

[0021] Furthermore, gas spray opening 1 1 plural is installed in 
om surface of theabove-mentioned shower head 6, namely opp< 
surface of later mentioned platform 25,the processed gas which 
aforementioned processed gas inlet tube 7 is introduced into 
theshower head 6 is blown out equally via these gas spray openi 
1 1 , destined for platform 25inside treatment chamber 2. In add 
heater or other heater 26b is built in by shower head 6 , at time 
film-forming process and at time of cleaning treatment shower 1: 
temperature rise it ispossible to specified temperature and for 
example ambient temperature to 250 °C to do. 

[0022] It can provide exhaust pipe 16 which leads to vacuum p- 
or other exhaust means 1 5 in bottom part vicinity of theother a 
above-mentioned treatment chamber 2, on middle of said exhai 
pipe 16 frominside above-mentioned treatment chamber 2 count 
is done particle counter 1 7 whichconsists of for example laser 
counter etc which can provide number of particlewhich scatter ] 
been done in atmosphere which exhaust is done. With work of 
exhaust means 15, it sets above-mentioned treatment chamber 2 
the specified vacuum atmosphere and for example 10-6 Torr, u 
for maintenance to be possible, it isconstituted. Furthermore , i 
desirable to use dry pump of oil free,as this exhaust means 15. 
in order to use three chloride nitrogen as cleaning gas, is becaus< 
possibilitywhich causes deterioration of pump main body with 
chlorine which ismixed while deteriorating and oil of pump oil 
high. 

[0023] Bottom of above-mentioned treatment chamber 2 is fonr 
base plate 21 which issupported by support 20 of abbreviation 
cylinder, furthermore thecooling water Tamaru 22 is provided ii 
interior of this base plate 21, cooling waterwhich is supplied by 
cooling water pipe 23 is formed, inside this cooling water Tama 
in order to circulate. 

[0024] Platform 25 is provided through heater or other heater It 
upper surface of theabove-mentioned base plate 21, furthermore 
heater 26c and periphery of theplatform 25 are surrounded by 
insulating wall 27. for example semiconductor wafer or other b 
being treated W is mounted on above-mentioned platform 25. 
Above-mentioned insulating wall 27, surface being done mirror 
surface finishing, reflectsthe radiant heat from periphery, in orde 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.9 



JP 96115886A Machine Translation 



BJ»*tl*«ffil=*yHrS»ML «*.tf4 0 0*fc~2 0 0 
OWCSfcttLT, ±E*«£2 5±(=«9*Jh.fc**«<* 



[0 0 2 5] ±GK(«2 5 0±9^. % Jtfl9(*W«K* 

*i>-HJ:y*J*4*iTi&y, *0>»9B3 3|::li, 
ftL^W*tta«E«^»K**iT^*. ^^C, .*9flt 
3 SIzjaSff^EPiPrSCirl-cfcy, 0 



[0 0 2 6] «±©«t5fcLT«*4#ifc±E««*2 5fz 
(4, *fl)+iD»C±E«fi2.1 $Xa*-S&ftttfttt&*3 
5tfSAL, El3Ca>e»«#tttt«3 5©5fe«»cfttt.**l 
fc»B 3 6 L Ttttf * *tfc« *l* H e#X ^ 

±E»«^Vv^3 0©«BifKi«**l/!:*««»W 



[0 0 2 7] ff;±!BgIS2 5*Cit »S-fe>-fr 3 7 0) 

«kflV3B-a^ttaLrfiy« ±EKii*2 5rt»a)ai'Kts 

7 *6flD«*(z*-3t\r, ±Efc-£ 2 6 (ORB* ji4£9E 

■■a>/^9-»Sf««i i r4ct(c < ky. ±ess^2 5cd® 

So 



[0028] ±.&m®M2 7 0)®mftmt, ±ej&£ 

2 atf±ES#M*2O0)fllBn»4:» ±E«L 

aS 2 (DfiS g 4 0 n II t tz <fc o T iJ tt * H 4 2 IH ft 
ttt, ±E««fc2 50>«ffifc«9*ft6tt«**W«, 



[0 0 2 9] ZO'j7#-4 1©±»4, n»tt*=^St**t 

«42, 4 3MiiSetS»4 2, 4 30T®(CSS(Z 
RW-&*vCL*S3E*tt4 4. 4 5i(cfcoT«lSc4ti, ®M 

3H*WI£, C*l&#«9«M*4 2, 4 3(©rtffllBJ»»^RIt 
0T»*J«M\ HI fc^LfcJ:5(c. ltJfB^3£#tt4 4 % 4 



assure insulating, isconstituted. heat emission doing to specifie 
temperature and foF example 400 °C to 2000 °C with voltage 
which theimprinting is done from unshown alternating current 
power supply where above-mentioned heater 26c in theinsulatoi 
heat emitter of abbreviation strip consists of constitutionwhich 
embedding is done in specified pattern , and for example coil is 
installed inthe treatment chamber 2 outside, body being treated 
which is mounted on above-mentioned platform 25 itis possible 
maintain in specified temperature and for example 800 °C 

[0025] Static electricity chuck 30 in order it adsorbs and to keep 
dy being treated W has been providedin upper surface of above 
mentioned platform 25. This static electricity chuck 30, betwee 
film 3 1 and 32 which consist of polyimide resin or other polym 
insulating materialas surface which it mounts keeps body being 
treated W clamping is done isformed copper foil or other condm 
film 33 from static electricity chuck sheet which, unshown vari; 
direct current voltage source is connected to theconductive film 
This way, by applying doing high voltage in conductive film 3: 
order to bepossible to adsorb keep body being treated W in upp* 
surface of topside film 3 1 of theabove-mentioned static electricii 
chuck 30 with coulombic force , it is constituted. 

[0026] Heat conducting medium supply pipe 35 which penetrate 
bove-mentioned base plate 21 to coreinserts in above-mentionec 
platform 25 which is formed like abovefurthermore through flo 
path 36 which is connected to tip of thisheat conducting mediun 
supply pipe 35, in order for example He gas or other heat condu 
medium which is supplied, to be supplied to theback surface of 
being treated W which is mounted in mounting surface of theab 
mentioned static electricity chuck 30, is constituted. 

[0027] In addition, detecting part 38 of temperature sensor 37 h 
een located in theabove-mentioned platform 25, as sequential 
detected temperature of theabove-mentioned platform 25 interio 
constituted. In order to be able to control mounting surface of a 
mentioned platform 25in desired temperature and on basis of si£ 
from this temperature sensor 37, bycontrolling power etc of 
alternating current power source which electricity supply is done 
theabove-mentioned heater 26, it is constituted. 

[0028] In addition, lifter 41 in order lift up - lift down to do ha; 
enprovided body being treated W which is mounted in mounting 
surface of theabove-mentioned platform 25, inside space of 
approximate ring which is createdthe side face outer perimeter o 
above-mentioned insulating wall 27 and side face outer perimetc 
theabove-mentioned base plate 21, by with side face outer perin 
of and theabove-mentioned support 20 and side wall 40 inner 
perimeter of above-mentioned treatment chamber 2. 

[0029] As for upper part of this lifter 41, Conforms to curvature 
ipheral edge of body being treated W which was formed tothe c 
shape mounting part material 42 of semi- annular of pairwhich, 
constituted 43 and this said each mounting part material 42,by i 
supporting post 44, and 45 which are provided vertically to 
thebottom surface of 43 as for body being treated W, these eacl 
mounting part material 42,it is mounted on appropriate catch paj 
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mm (B»*r) tiwisavcfey, stt*RBMMtofl! 

±BS»tt4 4,'4 5tO)JtaiiHftli, */7^P-X47 
. 4 8^SLt*jy, Ctlb#^P-X47, 4.81^^0 

x> ±.E&m&2na>9Lmmtmmttixv*. 



[0 0 3 0] ja±0£3l::*JS*ih/CL*S±Kta«S2<D*|. 

n -y ^ S 5 2 *<Rtt b tiT 33 y . " «t 0 Jg»tzR It b titc^S 
»5 3*&*ffi3l***iT, :»:0P-KPy**5 2rt 
1trE«iS«2 £Rtt, ffiSftttEBBSL BAtfl 0-6 



fca)M^affl*#w««a*i*4»a7-A5 4*«i^fc» 



which is provided in inner perimeter peripheral edge portionof 4 
On one hand as for bottom constitution of aforementioned lifter 
As shown in Figure 1, Aforementioned each supporting post 44 
though bottom end of 45, penetrating support plate 46 of 
annularwhich has been plugged to airtight to elevatable, has bee 
connectedthe bottom part inside space of depicted above 
approximate ring which is created by side face outer perimeteret 
depicted above insulating wall 12 by motor or other ascent and 
descent drive mechanism (not shown), like roundtrip arrow whii 
shown in Figure 1 with operation of this saidascent and descen 
drive mechanism, up-down motion does, it is constituted. In 
addition above-mentioned support plate 46 and above-mentione< 
supporting post 44inside treatment chamber 2, respectively bell 
4 7,48 has lain between in penetration site of 45, air tightness 
inside above-mentioned treatment chamber 2 is guaranteedby th 
each bellows 4 7, 4 8. 

[0030] Like above pulling a vacuum being done from exhaust p 
3 where, through the gate valve 51, load lock chamber 52 whicl 
formed to airtight is provided in outward direction of above- 
mentioned treatment chamber 2 which is formed is provided in 
bottom,similarity to aforementioned treatment chamber 2, it sets 
inside this thisload lock chamber 52, to specified vacuum 
atmosphere and for example 10-6 Torr, in order for maintenanc 
bepossible, it is constituted. 

[003 1] And, through gate valve after all, conveyor 55 which hi 
etransport arm 54 which conveys body being treated W with 
cassette inside cassette holding chamber (not shown) whichhas 
been adjacent and above-mentioned platform 25 inside theabove 
mentioned treatment chamber 2 is provided in inside of this loa 
lock chamber 52. 



[0032] *wno)%'i£Mm\zfrfrh%mmmcvD 

\Z cfc o T , 2 fl<D®S£ 2 5 0±1j{z3iX®iX£ tl* 



[003 3] Z.0)b£*)y*-4 1 0«-eSSR*f42, 43 
ttJLBLTfcy, S^SttWI*, Cifc&*«Btt»4 2, 4 



[003 4] tflDtt. U7*-4 1<D*R1l»tt4 2, 43 

±tzwKmwmiz%£Ti><>-a>ji\z±<ox%mmw® 



[0032] Resistance heating type CVD equipment 1 which depenc 
n 1st Working Example of this invention isformed, like above n< 
explains operation of that film-forming process time. With time 
where become same vacuum atmosphere as treatment chamber 
load lock chamber 52,the gate valve 51 is opened, body being 
treated W which film-forming process is done is carried tothe 
upward direction of platform 25 inside treatment chamber 2 by 
transport arm 54 of conveyor 55. 

[0033] This time each mounting part material 42 of lifter 41, 43 
the body being treated W, these each mounting part material 42. 
mounted on anchoring part of theinner perimeter peripheral edg< 
portion of 43. After mounting, transport arm 54 backs up into 1 
lock chamber 52 and with body being treated Wthat way, gate ^ 
51 is closed. 

[0034] body being treated W to this said mounting surface is ad 
bed is kept after that, each mounting partmaterial 42 of lifter 41 
for 43 falling, as for the body being treated W it is mounted in 
mounting surface of static electricity chuck 30 of platform 25, d 
current voltagefrom high pressure direct current power supply o 
unshown by applying doing in conductive film 33, by 
thecoulombic force which occurs case of above-mentioned volte 
application. 
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[0 0 3 6] Z0J:3lcL-CaiaS{*W<Da®fZ^LTffiM 

ffia^ff t?ti* t .-fflas 2 noBPtt. fee*** 25*6 

o *LT, *S5BB«=J:*i«, ErFI-BUSt" 5 «k ? \Z% 1 XI* 
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[0037] ^jew^at-jLx-cstt^tBftwiat;*- 
2 K5-f^u-->y*a(=Hr*sit«fcoL\r»Mr*- 



[003 8] (1) *1 K9*f*¥-=>$r*a 

• *<p< ttHttfcSE* (NC I 3 ) £t;£'J-=>?#X. 



-*«:< ttiH«<btt* (NCI 3) (N 2 > *#t? 

•4l>fc<fcfc=4ttb»* CNC 1 3 ) , (N 2 ) Ktf7S 

Hr*d!)^»;- ; ->y*x*»«#«i BC*y; 0. 01 

Torr-100Torr,!?SUliO. 1 To r r *"* 1 
To r rgg(7)MESHmfCiISStfc±fH^a^2rt(CSA 



[003 9] c<7>mi K5-f^U-=>yt±tltf» 

*2iO»*6iMEtt&C*. fc«U *Hft»*(cl4, *'J-- 
a£fc-£2 6a, 2 6 b, 2 6 c (= <fc y aSft»KK:*"C 



[0035] Therefore after that, supplying electric power from unsh 
alternating current power supply to heat emitterof heater 26c., as 
heats body being treated W to specified temperature and for ex 
800 °C, whenit introduces mixed gas of processed gas and for 
example titanium (Ti) + inert gas and mixed gas ofthe titanium 
(TiN) + fluoride characteristic gas into treatment chamber 2 fror 
processed gas inlet tube 7, thefilm-forming process of body bei 
treated W is started. 

{0036] This way when film-forming process is done vis-a-vis su 
of body being treated W, the reaction product deposits even in s: 
other than body being treated W such as themember inside 
treatment chamber 2 and surrounding surface etc of shower hea 
which receivesthe influence of radiative heat from especially pb 
25. Therefore, in order to continue supply of product which 
isstabilized, it is necessary to do cleaning in a certain time point 
toremove reaction product. And, according to this invention, ai 
explained below , first or second dry cleaningtreatment can be 
executed selectively. 

[0037] Next, you explain concerning Working Example regardi] 
actical 1st and 2nd dry cleaning method on thebasis of this 
invention. 

[0038] (1) 1st dry cleaning method 

With this Working Example, dry cleaning is executed making u 
cleaning gas whichis shown below . 

* cleaning gas which three chloride nitrogen (NCb) is included 
east, 

* at least three chloride nitrogen (NC13) and cleaning gas whic! 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), cleaning gas which inc 
es nitrogen (N2) andthe inert gas, 

Changing valve V, it introduces into above-mentioned treatmer 
amber 2 whichadjusted specified cleaning gas vacuum atmosph 
of 0.01 Torrto 100 Torr and preferably 0. 1 Torrto 1 Torr exte 
theexhaust means 15 , this 1st dry cleaning time. 



[0039] According to this 1st dry cleaning, vapor pressure is higl 
comparison with thefluoride which it occurs due to cleaning di 
fluorine type gas, chloridewhere therefore boiling point is low it 
forms as by-product, vaporization to do this by-product, easily 
inside wall or other of treatment chamber witihoutdepositing, 
because vacuum pumping it is done, occurrence of particle car 
prevented beforehand. Furthermore because as for cleaning ga 
which is used in this Working Example, it is possible, to obtain 
sufficient effect, in ambient temperature like the conventional 
equipment, it is not necessary to heat cleaning object site. How 
in necessary case, also it is possible temperature rise to do to 
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thesuitable temperature sidewall 2a of cleaning object site , for 
example shower head 6 and treatment chamber 2 with heater 26 
26b and 26c to shorten cleaning time. 

[0040] In addition, if cleaning gas which three chloride nitrogen 
Cl3) is included at least asthe cleaning gas, is used, it is good, b 
because three chloride nitrogen (NC13) reactivity tobe strong are 
hazardous gas, at time of actual use, to dilute with the nitrogen 
and inert gas , it is possible. It is possible to control reaction vis 
vis three chloride nitrogen gas of for example 10 sccm 5 due to ft 
that equal to flow amount of 10 to 100 times adds nitrogen gas? 
inert gas, to prevent injury of equipment 



With this Working Example, dry cleaning is done first with clea 
gas which includesthree fluoride salt element (C1F3) or nitrog 
trifluoride (NF3). This 2nd dry cleaning time, changing valve ^ 
introduces into theabove-mentioned treatment chamber 2 which 
adjusted specified cleaning gas vacuum atmosphere of for exar 
1 Torr to 10 Torr extentwith exhaust means 15 , with flow of fc 
example 10 to 500 seem. Furthermore because as for cleaning 
which is used in this Working Example, it is possible, to obtain 
sufficient effect, regarding ambient temperaturelike convention 
equipment, it is not necessary to heat cleaning object site. How 
in necessary case, also it is possible temperature rise to do to 
thesuitable temperature and for example 50 to 250 °C sidewall 
cleaning object site , for example shower head 6 and treatment 
chamber 2with heater 26a, 26b and 26c to shorten cleaning tin 
addition, in order to adjust reaction rate at time of cleaning,also 
possible to dilute with nitrogen gas and inert gas . 

[0042] Like above, when first dry cleaning was done with clear 
gas whichincludes three fluoride salt element (C1F3) or nitroge 
trifluoride (NF3), fluoride (TiF4)forms with chemical reaction v 
is displayed with for example reaction scheme (6 TiN + 8 NF3 
6TiF4 + 7 N2) as reaction product. This fluoride , for example 
tetrafluoride titanium (TiF4), above-mentioned way because boL 
point isthe 284 °C, was substance which vaporization it is diffia 
to do thatway, when it deposits in sidewall 2a etc of treatment 
chamber 2, it became thecause of particle, it was a problem. Tl 
point, with this Working Example, after dry cleaning, it introdu 
into theabove-mentioned treatment chamber 2 which was adjust 
vacuum atmosphere of for example 0.1 Torr to 10 Torr extent a 
post-treatment, alcohols and for example isopropyl alcohol, w 
exhaust means 15 , with flow of the for example 10 to 200 seen 
result, fluoride is converted to alkoxide where vapor pressure 
ishigh. boiling point as for tetrafluoride titanium (TiF4) of 284 
boiling point tetra isopropoxy titanium of the58 °C (is converte. 
Ti(i - O C3 H7)4 by chemical reaction which is displayed withtl 
for example reaction scheme (TiF4 + IPA Ti(- OR)4 +4 HF). 1 
way, vaporization doing easily according to this working exam 
with the conventional dry cleaning by converting fluoride which 
has become cause of particleto alkoxide, exhaust it is possible 
outside treatment chamber to do. 



[0041] (2) 2nd dry cleaning method 
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[0043] Furthermore, preceding introduction of IPA or other alc< 
s, it introducesthe nitrogen gas and inert gas etc into above-, 
mentioned treatment chamber 2, it isdesirable to treat purge. In 
addition, as for above-mentioned chemical reaction regarding 
ambient temperature inorder to occur, it is not necessary to heat 
especially cleaning object site. However, in necessary case, alsc 
is possible temperature rise to do to thesuitable temperature and 
example 50 to 120 °C sidewall 2a of cleaning object site , for 
example shower head 6 and treatment chamber 2with heater 26* 
and 26c to shorten cleaning time. . However, when it treats 
temperature rise, while introducing IPA, from it ispossible 
temperature rise by doing, in effective to substitute fluoride intt 
OR)4. In addition, in order to adjust reaction rate also when 
introducing the IPA, it can dilute with nitrogen gas and inert ga 

[0044] This way, after specified dry cleaning ends, vacuum pui 
it does inside treatment chamber, itis possible again to do film 
formation. Furthermore , time which washes depot like abovev 
dry cleaning is decided, for example following way. 

Deposit number of particle counting is done it carries into the* t 
ment chamber 2 before being treated, body being treated W afte 
treating which is carriedout from body being treated W and 
treatment chamber 2 respectively concerning, when thedifferenc 
those deposit number is above specified number, cleaning is doi 

Passing by exhaust pipe 16 from * treatment chamber 2, in inter 
mosphere which exhaust isdone counting it does number of part 
which scatter has beendone with particle counter 17, when numl 
of particle in exhaust is abovethe specified number, it does clea 

When treating body being treated W of specified number in * tn 
nt chamber 2, cleaning is done. 

[0045] While as needed removing depot like above, by doing d 
eaning, itcontinues treatment At that occasion, vapor pressure i 
high at time of conventional treatmentwhich was done accordinj 
first dry cleaning method, with fluorine type gas cleaning 
incomparison with fluoride which is formed, chloride forms. 
Because of that, ambient temperature being, vaporization of by- 
product to bepromoted, because exhaust is possible by-product 
by-productaccumulating again inside treatment chamber, you ca 
evade kind of situationwhich becomes cause of particle. In add 
according to second dry cleaning method, it converts to alkoxid< 
where theboiling point is low fluoride which is formed inside 
treatment chamber with dry cleaning due to fluorine type gas, b 
adding IPA or other alcohols. Because of that, ambient tempei 
being, vaporization of by-product to bepromoted, because exhav 
is possible by-product, by-productaccumulating again inside 
treatment chamber, you can evade kind of situationwhich becon 
cause of particle. Like above, according to dry cleaning metho< 
which if is executed on basisof this invention, as particulate 
contamination prevention of body being treated W is assured, 
decreasingthe down thyme of equipment, it becomes possible t< 
assure improvementof working efficiency. 
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[0046] You explained above, concerning example which applies 
s invention tothe resistance heating type CVD equipment 1 of ki 
of sheet-fed type which is shown in Figure l,but, it is a applical 
even in CVD equipment of lamp-heated type of kind ofsheet-fe< 
where this invention is not limited in resistance heating type C\ 
equipment whichcatches, shows in Figure 2. 

[0047] [2nd Working Example] While referring to Figure 2, coj 
ing 2nd Working Example which applies thethis invention belo\ 
vis-a-vis CVD equipment of lamp-heated type, you explain. 

[0048] In the diagram 102 is treatment chamber which is forme< 
tight in order to do thefilm- forming process in body being treat* 
and for example wafer S. processed gas supply pipe 131 is 
connected to head of this treatment chamber 102. As for this 
processed gas supply pipe 131, through flow controller (MFC) 
and valve V, processed gas source 108 for film-forming process 
cleaning gas source 109a for dry cleaning, nitrogen gas source 
109band inert gas source 109c, EPA source 109d is connected, 
inorder to be possible to supply specified gas according to film 
formation andcleaning or other various treatments is constitutec 
Furthermore , mixed gas of titanium (Ti) + inert gas in order ir 
example wafer S toform titanium and titanium nitride membram 
treated surface as processed gas, and mixed gas etc of titanium 
nitride (TiN) + fluoride characteristic gas can be used. In additi. 
gas inlet room 132 is formed to bottom side of theabove-mentic 
processed gas supply pipe 131. In addition, gas diffusion sheet 
133 in order to supply to for example shower state inside 
thetreatment chamber 102 has been provided processed gas in 
underside of gas inlet rooml32. Furthermore , as heater or ol 
heating means 134 internally mounting is done, to gas inletroor. 
132 , mentioned later, at time of fUm-forming process or time o 
cleaning gas inlet room 132 temperature rise it is possible to 
specified temperature and for example 50 °C to 120 °C to do. 

[0049] In downward side of gas inlet room 132 inside above-m 
ned treatment chamber 102,the platform 141 in order to keep w 
through platform support frame 142, it is providedin side wall 1 
Furthermore inside above-mentioned treatment chamber 102, in 
in order tocover peripheral edge .portion of surface ( thin film 
formation surface) of wafer S which is mounted in the platform 
approach segregation unrestrictedly, to rise and fall withposition 
and upward position which cover surface of for example wafer 
visthe surface of wafer S, ring body 105 is installed in thetop a 
bottom mechanism 144. As for this ring body 105, in order to c 
peripheral edge portion entirety of the wafer, it is constituted fro 
push ring section 151 of ring shaped bodywhich was formed an< 
contact portion 152 which is provided in back side of the push i 
section 151. 

[0050] As for portion of side wall 121 of above-mentioned treat 
chamber 102 in order tosurround platform 141 and its downwai 
direction region, overhang doing to inside of theabove-mentione 
treatment chamber 102, being formed, to be, As for upper end o 
annular edge part of this protruding part 121a, wafer is mountec 
toon platform 141, when ring body 105 covers peripheral edge 
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portion of wafer surface,in order for distance of bottom end of o 
perimeter edge part of theabove-mentioned ring body 105 to be( 
for example 0.5 to 3 nun, we are set, thegap with protruding .pai 
and ring body 105 of this side wall 121 has formedthe flow path 
later mentioned purge gas. In addition heater or other heating ir 
122 and 126 internally mounting are done in ceiling wall 121b 
ofthe above-mentioned side wall 121 and above-mentioned 
treatment chamber 102, in order atthe time of dry cleaning whic 
mentions later inside wall 12 1, 1 21b of theabove-mentioned 
treatment chamber 102 to specified temperature and for exarnp 
°C to 120 °C temperature rise doing to bepossible are constitute- 
Furthermore, facing to back surface of wafer, namely direction 
platform 141 purge gas supply line 125 in order to supply purge 
which consists of thenitrogen gas is formed in bottom wall 124 
above-mentioned treatment chamber 102 and theprotruding part 
121a of side wall 121. 

[0051] You can install transparent window 161 of for example • 
z in bottom part of theabove-mentioned treatment chamber 102 
through this transparent window 161, heating chamber 162 is 
arranged, heating lamp 1 63 of plural which forms heating meat 
order to heat thewafer is locked by specified position of top and 
bottom 2 rotating plate 164 and 165 in this heating chamber 162 
this rotating plate 164, 165 through rotating shaft 166, is connec 
to rotating mechanism 167. In addition, inside above-mentione< 
treatment chamber 102 and cooling air introductionoral 168 in o 
to prevent overheating of transparent window 161 is provided in- 
side part of heating chamber 1 62 by cooling air introduction do 
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[0052] Next as description above film formation step which use; 
p-heated type CVD equipment ofthe sheet- fed type which is for 
You explain concerning dry cleaning step inside treatment vess 
At time of film-forming process, through unftSowrit and 
entrance, with unshown transport arm it mounts wafer which is 
body being treated first, on platform 141, falling the after that ri 
body 105 due to top and bottom mechanism 144 , it presses 
theperipheral edge portion of surface of wafer. Next, heating m 
163 operating, as it heats wafer to for example 350 to 500 °C, 
throughthe vent 123, with unshown vacuum pump while exhai 
doing, through gas inletroom 132 from processed gas supply pi 
31, with flow of for example 10 to 200 seem it supplies themix 
of specified processed gas and for example titanium (Ti) + ine 
and mixed gas of titanium nitride (TiN) + fluoridecharacteristic 
inside treatment chamber 102, maintains inside treatment cham 
102 inthe specified pressure. And, as for processed gas being 
disassembled by heat of wafer, the for example titanium is form 
surface of wafer titanium or titanium nitride isaccumulated in f 
This way, after doing film- forming process of wafer, it pulls uj 
ringbody 105 to upward direction of wafer due to top and bottoi 
mechanism 144 , removes fromthe peripheral edge portion of su 
of wafer, through unshoSSoexit and entrance the wafer with 
unshown transport arm , it carries out to outside of treatment 
chamber 102. 

[0053] And, Repeating film-forming process, it did result, Quai 
of particle which is detected by for example unshown particle 
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counter arrives in thespecified value, portion other than body 
being treated inside above-mentioned treatment chamber 102, 
theinside wall part 12 1, 1 21a of for example treatment chamb 
titanium and titanium nitride applied to transparent window 16 1 
portion whichis formed with 121b and. quartz, became source o 
particle, the transparent window 161 became cloudy and when i 
judged, that heating efficiencydeteriorated, first or second dry 
cleaning treatment selectively is administered on basisof this 
invention. 

[0054] Next, you explain concerning Working Example regardii 
actical 1st and 2nd dry cleaning method on thebasis of this 
invention. 

[0055] (1) 1st dry cleaning method 

With this Working Example, 1st dry cleaning is executed makin 
e of cleaning gas whichis shown below . 

* cleaning gas which three chloride nitrogen (NC13) is included 
east, 

* at least three chloride nitrogen (NC13) and cleaning gas whic" 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), cleaning gas which inc 
es nitrogen (N2) andthe inert gas, 

Above-mentioned cleaning gas, is introduced into above-mentio 
treatment chamber 102 which was adjusted vacuum atmosphere 
01 Torr to 100 Torr and preferably 0.1 Torr to 1 Torr extent th 
dry cleaning time, vapor pressure is high in comparison with 
fluoride which it occurs andaccording to this 1st dry cleaning, \ 
fluorine type gas due to cleaning , chloridewhere therefore boili 
point is low it forms as by-product, vaporization to do this by- 
product, easily without depositing in inside wall etcof treatmen 
chamber, because vacuum pumping it is done, occurrence of 
particlecan be prevented beforehand. 

[0056] (2) 2nd dry cleaning method 

With this Working Example, dry cleaning is done first with clea 
gas which includesthree fluoride salt element (C1F3) or nitrog 
trifluoride (NF3). This 2nd dry cleaning time, above-mentioned 
cleaning gas, is introduced into theabove-mentioned treatment 
chamber 102 which was adjusted vacuum atmosphere of for ex 
0.1 Torr to 10 Torr extent, withthe flow of for example 10 to 51 
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[0058] This point, with this 2nd dry cleaning step, after dry cle* 
g it introduces into theaboye-mentioned treatment chamber 102 
which adjusted alcohols and for example isopropyl alcohol, 
thevacuum atmosphere of for example O.l Torr to 10 Torr extei 
post-treatment, with flow of for example 10 to 200 seem. As a 
fluoride is converted to alkoxide where vapor pressure ishigh. 
boiling point as for tetrafluoride titanium (TiF4) of 284 °C, boil 
point tetra isopropoxy titanium of the58 °C (is converted to Ti(i 
C3 H7)4 by chemical reaction which is displayed withthe for 
example reaction scheme (TiF4 + IPA Ti(- OR)4 +4 HF). This 
vaporization doing easily with conventional dry cleaning by 
converting thefluoride which has become cause of particle to 
alkoxide, exhaustit is possible outside treatment chamber to do. 
addition, preceding introduction of IPA or other alcohols, it 
introducesthe nitrogen gas and inert gas etc into above-mentior 
treatment chamber 102, it isdesirable to treat purge. 

[0059] Furthermore because above as for 1st and 2nd cleaning r 
d which is explained, it ispossible, to obtain sufficient effect, in 
ambient temperature like conventional equipment, it isnot neces 
to heat cleaning object site. However, in necessary case, also it 
possible temperature rise to do to thesuitable temperature and f 
example 50 °C to 250 °C cleaning object site , for example gas 
room 132 and inside wall 12 1,121a ofthe treatment chamber 1 
121b or transparent window 161, with heater or other heating 
means 12 2, 1 2 6, 1 34 , or with lamp or other heating means 1< 
shorten cleaning time. In addition, because three chloride nitro, 
(NC13) which are used as cleaning gas, threefluoride salt elemei 
(C1F3) or nitrogen trifluoride (NF3) reactivity to be strong are 
thehazardous gas, it is possible to control reaction by diluting wi 
nitrogen gasand inert gas , to prevent injury of equipment. 
Furthermore, diluting IPA or other alcohols which is used with \ 
treatment of the 2nd cleaning method with nitrogen gas and inei 
it is not necessary being possibleto control reaction, to say. 

[0060] While as needed removing depot like above, by doing fi 
r second dry cleaning, itcontinues treatment. At that occasion, 
vapor pressure is high at time of conventional treatmentwhich w 
done according to first diy cleaning method, with fluorine type 
cleaning incomparison with fluoride which is formed, chlorid( 
forms. Because of that, ambient temperature being, vaporizatic 
by-product to bepromoted, because exhaust is possible by-proc 
by-productaccumulating again inside treatment chamber, you ca 
evade kind of situationwhich becomes cause of particle. In add 
according to second dry cleaning method, it converts to alkoxidt 
where theboiling point is low fluoride which is formed inside 
treatment chamber with dry cleaning due to fluorine type gas, b 
adding IPA or other alcohols. Because of that, ambient tempei 
being, vaporization of by-product to bepromoted, because exhai 
is possible by-product, by-productaccumulating again inside 
treatment chamber, you can evade kind of situationwhich becon 
cause of particle. 

[0061] Above, pertaining to Figure 1 and Figure 2, it limited in 
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king Example which appliesthe this invention to sheet-fed type 
CVD equipment of resistance heating type or lamp-heated type 
this invention isnot limited in sheet-fed type CVD equipment wl 
catches, especially it is a applicableideally vis-a-vis batch type 
CVD equipment where plasma cleaning is difficult. 

[0062] [3rd Working Example] While referring to Figure 3, bel 
is-a-vis batch type CVD equipment, concemingthe Working 
Example which applies this invention, you explain. 

[0063] Is shown in Figure 3 as for vacuum CVD equipment wh: 
is constituted as high speed vertical type thermal processing 
furnace, As in illustration is supported vertically on base 60 whi 
islocked to horizontal direction tube furnace 61 of abbreviation 
possession headcylinder of insulating ability which, specified 
interval can be less crowded in inside of tube furnace 61, consis 
ofthe quartz etc of abbreviation possession head cylindrical whi 
isinserted reaction tube 62 which, In order to surround above- 
mentioned reaction tube 62 in inner perimeter wall of theabove- 
mentioned tube furnace 61, heating means 63 and consist of boc 
being treated of pluraland main part is formed from raising anc 
lowering device structure 65 in order the for example semicond 
wafer (W) quartz etc whose it is possible to horizontal direction 
large number to arrangeto keep with horizontal state wafer boat 
and this wafer boat 64 which consist of theresistance heat emitte 
other heater which is arranged in spiral ascent and descent to do 

[0064] Furthermore, it is possible to supply cooling air inside th 
ove-mentioned interval with air supply fan 68 where gas inlet 6 
whichis connected to above-mentioned interval is installed in 
bottom part ofthe above-mentioned tube furnace 61, through 
suitable manifold 67, is connected. In addition air outlet 69 whi 
similarly is connected to theabove-mentioned interval is installs 
head of above-mentionedtube furnace 61, in order exhaust doin 
inside above-mentionedinterval to be possible is constituted. 

[0065] In addition gas inlet tube 70 is connected by bottom pan 
above-mentionedreaction tube 61, through flow controller (MFC 
from processed gas source 71, mixed gas of the specified proce 
and for example titanium (Ti) + inert gas and processed gas for 
gas or other film formation of titanium nitride (THSJ). + 
fluoridecharacteristic gas are introduced into reaction tube 62. I 
addition, it is possible at time of dry cleaning by fact thatthe 
cleaning gas source 73 a, also 73b and 73 c are connected bythe 
above-mentioned flow controller (MFQ72 , change valve V, tc 
introduce kind ofspecified cleaning gas which is shown below 
above-mentioned reaction tube 62. 

* cleaning gas which three chloride nitrogen (NC13) is included 
east, 

* at least three chloride nitrogen (NC13) and cleaning gas whia 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), nitrogen (N2) and inei 
s are includedthe cleaning gas 
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* af least fluoride and for example three fluoride salt element (< 
andthe nitrogen trifluoride (NF3) is included cleaning gas 

In addition as also isopropyl alcohol (IP A) source 73d is connec 
by theabove-mentioned flow controller (MFC)72 , mentioned Is 
it is possible after cleaningdue to fluoride to introduce IPA intc 
above-mentioned reaction tube 62as post-treatment. 

[0066] Furthermore through above-mentioned gas inlet tube 70 : 
de theabove-mentioned reaction tube 62, as for gas which is 
introduced, throughthe exhaust pipe 74. which is provided in 
bottom end of above-mentioned reaction tube 62it is discharged 
vacuum pump 75. As this vacuum pump 75, it is desirable to u; 
pump of oil free. This in order three chloride nitrogen and thre< 
fluoride salt elements and to use thenitrogen trifluoride as cleani 
gas, is because possibility which causes thedeterioration of pum; 
main body with chlorine which is mixed whiledeteriorating and 
of pump oil is high. 

[0067] Furthermore above-mentioned wafer boat 64 through coi 
. t temperature tube 76 under theholder which keeps semiconduc 
wafer W in multistage condition has lid 77, in orderto be possifr 
for above-mentioned lid 77 to seal opening bottomof above- 
mentioned reaction tube 62 in airtight with above-mentionedrais 
and lowering device structure 65 above-mentioned wafer boat ( 
by rising, isconstituted. 

[0068] Next as description above film formation step which use; 
ical type thermal processing furnace which isformed. Concernii 
dry cleaning step inside reactor, you explain. 

[0069] Inside above-mentioned reaction tube 62 which is heated 
emperature of the specified treatment temperature and for exan 
400 °C, loading doing wafer boat 64 which accommodates 
thesemiconductor wafer W of multiple body being treated and 
example 8 inch diameter, it closes airtight theabove-mentioned 
reaction tube 62 at time of film- forming process with theabove- 
mentioned lid 77 . Next while inside above-mentioned reaction 
62 vacuum after doing, thespecified flow supplying mixed gas c 
processed gas and for example TiCl4 + NH3 to for example 0.: 
extent fromthe above-mentioned gas inlet tube 70, it does film- 
forming process to semiconductor wafer W. After it ended abo 
mentioned film-forming process, step which dischargesthe proct 
gas inside above-mentioned reaction tube 62 is done. While 
discharging processed gas inside namely, above-mentioned 
reaction tube 62, iris something which introduces inert gas and 
example N2 gas, substitutesinside above-mentioned reaction tub 
62 in N2 gas atmosphere. This way, processed gas inside above 
mentioned reaction tube 62 is removed, aftermaking ambient 
pressure state with nontoxic atmosphere, consecutive film-forn 
process ends theabove-mentioned wafer boat 64 by unloading 
doing from above-mentionedreaction tube 62, film-forming proc 
for following lot is done. 
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which it did, titanium and titanium nitride etc apply to portion 
which is formed with especially quartz, whenthere is a possibilit 
becoming particle source, when it is judged bythe for example 
unshown particle counter , dry cleaning treatment with 
predetermined cleaning gas on basis of the this invention, is don 

[0071] Next, you explain concerning Working Example regardb 
actical 1st and 2nd dry cleaning method on thebasis of this 
invention. 

[0072] (1) 1st dry cleaning method 

With this Working Example, 1st dry cleaning is executed makin 
e of cleaning gas whichis shown below . 

* cleaning gas which three chloride nitrogen (NC13) is included 
east, 

* at least three chloride nitrogen (NC13) and cleaning gas whia 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), cleaning gas which inc 
es nitrogen (N2) andthe inert gas, 

Stopping above-mentioned lid 77, after closing airtight inside th 
ove-mentioned reaction tube 62, from above-mentioned gas sup 
tube 70, it introducesthe above-mentioned cleaning gas, into abc 
mentioned reaction tube 62 which wasadjusted vacuum atmospl 
of 0.01 Torr to 100 Ton* and preferably 0. 1 Ton* to 1 Torr exte 
1 st dry cleaning time. 

[0073] And according to this 1st dry cleaning, vapor pressure is 
h in comparison with thefluoride which it occurs due to cleanin 
due to fluorine type gas, chloridewhere therefore boiling point i 
low it forms as by-product, vaporization to do this by-product, 
easily inside wall or other of treatment chamber withoutdeposi 
because vacuum pumping it is done, occurrence of particle can 
prevented beforehand. 

[0074] (2) 2nd dry cleaning method 

With this Working Example, dry cleaning is done first with clea 
gas which includesthree fluoride salt element (C1F3) or nitrog 
trifluoride (NF3). This 2nd dry cleaning time, stopping above- 
mentioned lid 77, after closingairtight inside above-mentioned 
reaction tube 62, from above-mentionedgas supply tube 70, it 
introduces above-mentioned cleaning gas, into theabove-mentio 
reaction tube 62 which was adjusted vacuum atmosphere of for 
example 0.1 Torr to 10 Torr extent, withthe flow of for exampl- 
500 seem. 

[0075] Like above, when first dry cleaning was done with clear 
gas whichincludes three fluoride salt element (C1F3) or nitroge 
trifluoride (NF3), fluoride (TiF4)forms with chemical reaction v 
is displayed with for example reaction scheme (6 TiN + 8 NF3 
6TiF4 + 7 N2) as reaction product. This fluoride , for example 
tetrafluoride titanium (TiF4), above-mentioned way because vap 
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pressure islow, is substance which vaporization it is difficult to < 
that way. Then, with this 2nd dry cleaning step, after dry clean 
purge after doing insidethe above-mentioned treatment vessel 6* 
introduces into above-mentionedreaction tube 62 which adjustec 
alcohols and for example isopropyl alcohol, vacuum atmosphe 
for example 0.1 Ton* to 10 Torr extent, with flow of for exampL 
200 seem as post-treatment, due to nitrogen gas and theinert ga 
As a result, fluoride is converted to alkoxide where vapor press 
ishigh. boiling point as for tetrafluoride titanium (TiF4) of 284 
boiling point tetra isopropoxy titanium of the58 °C (is converts 
Ti(i - O C3 H7)4 by chemical reaction which is displayed withtl 
for example reaction scheme (TiF4 + IP A Ti(- OR)4 +4 HF). T 
way, vaporization doing easily with conventional dry cleaning 
converting thefluoride which has become cause of particle to 
alkoxide, exhaustit is possible outside treatment chamber to do. 
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[0076] While as needed removing deposit like above, by doing 
cleaning, itcontinues treatment. At that occasion, vapor pressun 
high at time of conventional treatmentwhich was done according 
1st dry cleaning treatment, with fluorine type gas cleaning in 
comparison with fluoride which is formed, because chloride fo 
the ambient temperature being, vaporization of by-product is 
promoted, exhaust isdone. As a result, by-product accumulate 
again inside treatment chamber, it canevade kind of situation wl 
becomes cause of depot, as particulate contaminationprevention 
body being treated W is assured, decreasing down thyme of 
equipment,it becomes possible to assure improvement of worki 
efficiency. In addition according to second dry cleaning methoc 
converts to alkoxide where theboiling point is low fluoride whic 
formed inside treatment chamber with dry cleaning due to fluor 
type gas, by adding IPA or other alcohols. Because of that, an 
temperature being, vaporization of by-product to bepromoted, 
because exhaust is possible by-product, by-productaccumulati 
again inside treatment chamber, you can evade kind of 
situationwhich becomes cause of particle. 

[0077] Furthermore cleaning gas and for example three chlorid 
ogen (NC13) which are used withthe above-mentioned Working 
Example, first or second dry cleaning step due to cleaning gas \* 
includesthree fluoride salt element (C1F3) or nitrogen trifluorid 
(NF3). Because as for post-treatment step which converts fluori 
type by-product to alkoxide withthe IPA which is done at time 
2nd diy cleaning, it is possible, toobtain sufficient effect, regard 
ambient temperature like conventional equipment, it is notnece* 
to heat cleaning object site. However, in necessary case, also it 
possible temperature rise to do the cleaning object site to suitabl 
temperature and for example 50 °C to 250 °C with heater 63 , 
shorten cleaning time. 
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[0078] Furthermore, it picked up example which is applied to si 
ed type CVD equipment and batch type CVD equipment in abo 
Working Example, it explained concerning the this invention, bi 
this invention was not something which is limited in Working 
Examplewhich catches, vacuum processor of multiple it is poss 
to gather, toapply to also vacuum processor of so-called multi 
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[0079] [4th Working Example] While below, referring to Figur 
nd Figure 5, you explain this invention concerningthe 4th Work 
Example which it applies to vacuum processor of multi chambe: 
system or cluster system. 

[0080] Vacuum processor 202A of 3 1st to 3rd of 1st to 3rd, yoi 
nect 202B and the202C to common loading chamber 204 regarc 
this working example, through 1st and 2nd preparatory vacuum 
chamber 206A andthe 206B which are connected commonly vis 
vis this loading chamber 204 youprovide other loading chamber 
208, 1st and 2nd cassette room 210A, connecting 210Bfurtherm 
vis-a-vis this loading chamber 208, you arfrataricluster 
equipment which isdone you convert and form vacuum processc 
assembly of multi chamber system. 

[0081] Above-mentioned vacuum treatment apparatus 202 A, 20 
As for 202C, When in semiconductor wafer surface which is a 
being treated treating in continuous, being aassembly of equipm 
which is needed to be, first vacuum treatment apparatus 202A i 
something which forms titanium layer or titanium nitride layer : 
example fine patternwith CVD , second vacuum treatment appe 
202B on wafer where for example fine pattern was formed thetr 
film is something which film formation is done under temperatu 
the400 to 500 °C with sputtering , in addition, vacuum treatmen 
apparatus 202C of 3rd is somethingin order etchback to do titar 
layer or titanium nitride layer These various treatment apparat 
not limited in this numerical amount or types . 

[0082] First, when you explain concerning this treatment appara 
assembly, respective gate valve Gl, through G2 to both sides of 
first loading chamber 208, first cassette room 210A . andthe secc 
cassette room 21 OB are respectively connected. These cassette ) 
21 OA, 21 OB is something which forms wafercarrying out entran 
port of treatment apparatus assembly, it has respective elevatabl* 
cassette stage 212( Figure 5 reference). 

[0083] First loading chamber 208 and both cassette room 210A 
0B is formed by airtight structurerespectively, both cassette rooi 
21 OA, opening and closing with theworkroom atmosphere of 
outside, as atmosphere opening possibly respective gate valve G 
itcan provide G4, can provide carrying out entrance jobot 2 1 5w! 
possesses holding member of reversed 'C-shape in 21 OB . ( Fi; 
5 reference). This carrying out entrance robot 215 is formed, as 
shown in Figure 5, both cassette room 21 OA, carrying wafer cas 
214 which is set forward withthe outside into 21 OB, in order to s 
to horizontal, wafer cassette 214rises to specified position casse 
room 21 OA, after being carried into the210B, by cassette stage 
being pushed up. 

[0084] As first loading means 216 and body being treated as tra 
ort aim which consists of for examplemulti joints arm rotating < 
218 in order positioning to do center and orientation flat 
(orientation flat)of semiconductor wafer W has been arranged in 
first loading chamber 208, this rotating stage 218 forms 
thepositioning means due to with unshown light source and ligh 
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[0085] Aspiration hole 21 6A in order vacuum attachment to do 
er W, to both sides of theend part of arm where this first loadinj 
means 216 above-mentioned both cassetteroom 21 OA, is someti 
in order to transfer wafer with cassette 214and preparatory vacu 
chamber 206A and 206B inside 210B, is wafer gripping sectioi 
isformed. This aspiration hole 216A through unshown passages 
is connected to vacuum pump. 

[0086] Respective gate valve G5, through G6, first preparatory 
um chamber 206A and second preparatory vacuum chamber 2C 
areconnected by rearward side of above-mentioned first loading 
chamber 208, these 1st and 2nd preparatory vacuum chamber 2( 
the206B is formed to same construction. These preparatory vac 
chamber 206A, 206B has with wafer mount tool which heats 
thewafer which is kept in this and heating means and cooling m« 
which coolsthe wafer for inside, has reached point where it heat 
coolsthe according to need wafer, or. And above-mentioned Is 
2nd preparatory vacuum chamber 206A, through gate valve G7 
G8, thesecdnd loading chamber 204 is connected to rearward sit 
of206B. 

[0087] Second loading means 220 as transport arm which consi: 
f for example multi joints arm inorder to transfer wafer W with 
2nd preparatory vacuum chamber 206A, 206B and 3 vacuum 
treatment apparatus 202A to 202C isarranged inside aforementi( 
second loading chamber 204. Through gate valve G9 to Gl 1 
respectively, left and right and above-mentionecB vacuum treatr 
apparatus 202A to 202C is connected to trigonal of rearward 
direction to this second loading chamber 204 . 

[0088] First vacuum treatment apparatus 202A is explained for < 
pie next, as vacuum treatment apparatus. Aforementioned way 
first vacuum treatment apparatus 202A as metal film for examp 
titanium layer or titanium nitride membraneis something which 
formation is done with CVD , it is constitutedas CVD equipmer 
lamp-heated kind of type which is shown in for example Figun 
Furthermore , because already you explained pertaining to the 
Figure 2 equipment concerning details, it abbreviates overlap 
explanation. 

[0089] However, as shown in Figure 4, processed gas supply s) 
m 220 in order to supply processed gasand cleaning gas supply 
system 221 in order to supply predetermined cleaning gas 
becoming independentrespectively separately, it is connected to 
this first vacuum treatment apparatus 202A . In addition, we an 
connected by unshown vacuum pump, pulling a vacuum inside 
according to need treatment vessel 202Aalso vacuum pumping 
system 222 whose it is possible to do, is connected. Furthermoi 
gas which is supplied inside treatment vessel 202A inthe this 
working example, by cleaning gas supply system 221 is as foil 



'>5< *4,=ttfcS* CNCI 3 ) y-x>y#x. 



* cleaning gas which three chloride nitrogen (NC13) is included 
east, 
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* at least three chloride nitrogen (NC13) and cleaning gas whic 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), nitrogen (N2) and inei 
s are includedthe cleaning gas 

* at least fluoride and for example three fluoride salt element (< 
andthe nitrogen trifluoride (NF3) is included cleaning gas 

* at least includes alcohols and for example isopropyl alcohol ( 
) gas for thepost-treatment which 

As and, mentioned later, at time of film-forming process, as fro 
ove-mentioned processed gas supply system 220 specified gas u 
supplied inside treatment vessel 202 A, at thetime of cleaning, g 
which is selected appropriately throughthe above-mentioned 
cleaning gas supply system 221 from above-mentioned cleaning 
according tothe cleaning step of first or second which is selectee 
is supplied inside thetreatment vessel 202 A. 

[0090] Furthermore, as shown in Figure 4, other vacuum treatn 
pparatus 202B; ; aIsb 202C isformed almost in same way as first 
vacuum treatment apparatus 202A, namely processed gas suppb 
system 220 and thecleaning gas supply system 221 are provided 
separately. In addition, each vacuum treatment vessel 202B, ins 
202C also vacuum pumping system 222 in order thepulling a 
vacuum to do is connected to specified pressure. 

[0091] When by way, cleaning operation is done, each vacuum 
ment apparatus 202A to 202C furthermore treatment apparatus 
assembly entirety namely 1st and 2nd loading chamber 20 8, 2 ( 
1st and 2nd preparatory vacuum chamber 206 A, 206B and 1 st ; 
2nd cassette room 21 OA, inthe same way or from fact that it doe 
individually, cleaning gas supply system 230 andthe vacuum 
pumping system 2 3 1 which are formed in same way as cleaning 
supply system 221 and exhaust system 222which are connected 
first vacuum treatment apparatus 202A to also each room have 1 
connectedrespectively also 21 OB. In addition, it is not illustrate* 
each room. Also gas supply tube in order to supply inert gas to 
interior is connected. 

[0092] In addition, heater (not shown) is imbedded each room b 
o 1st and 2nd loading means 21 6, 2 20 ofarm condition inside \ 
surface and 1st and 2nd loading chamber 20 8, 2 04 which parti 
aredone respectively, cleaning object region temperature rise is 
possible to specified temperature andthe for example 50 °C to 
°C at time of cleaning. 

[0093] Next, like above you explain concerning operation ( film 
ing process , and 1st and 2nd dry cleaning treatment) of this 
working examplewhich is formed. First, cassette 214 which w< 
for example 25 is accommodated is mountedon cassette stage 2. 
inside cassette room 21 OA by carrying out entrancerobot 215 , 
continuously gate door G3 is closed and interior is designated 
asthe inert gas atmosphere. 
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[0094] Next, gate valve Gl is opened, wafer is carried into 'first 
ng" chamber 208 wherethe wafer W inside cassette 214 vacuum 
attachment is done in arm of thefirst loading means 216, is mad 
beforehand inert gas atmosphere, orientation flat adjusting and 
center position adjusting of wafer W are done hereby rotating st 
218. 

[0095] Wafer W after positioning after being carried into first pr 
tory vacuum chamber 206A which hasbeen done to inert gas 
atmosphere of atmospheric pressure beforehand, closes gate vaj 
G5, thepulling a vacuum does inside this vacuum chamber 206/ 
for example to 10-3 to 10-6 Torr, with this withthe 30 to 60 seco 
preheating does wafer W in 500 °G extent In addition, 
continuously untreated wafer W which is carried is carried in 
thesecond vacuum chamber 206B to similar, preheating is done 

[0096] In order that wafer W after preheating is removed, treats, 
ingthe gate valve G7, being kept by arm of second loading me; 
220 of second loading chamber 204 which thevacuum is done 
beforehand in degree of vacuum of 10-7 to 10-3 Torr extent des: 
202Ainside specified vacuum treatment apparatus which before] 
can be done to vacuum atmosphere, loadingit is done to 202B a] 
202C. 
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[0097] In addition, treated wafer W which consecutive treatmen 
mpletes beingkept by second loading means 220 , is removed fi 
vacuum treatment apparatus 202A, is accommodated insidethe i 
preparatory vacuum chamber 206A which has become open stz 
And, this treated wafer W, that inside this vacuum chamber 206 
after being cooled, youmentioned earlier to specified temperatur 
accommodated in wafer cassette 214 insidethe second cassette r< 
21 0B which accommodates treated wafer with operationof oppc 

[0098] And, as for wafer W which above-mentioned preheating 
ne,following to desired order which program is done beforehanc 
sequential 5 the film-forming process and etching treatment are c 
for example first, film formation of for example titanium memb: 
titanium nitride membrane is done with the first vacuum treatim 
apparatus 202A , next, etchback of titanium membrane or titani 
nitride membrane is done with thevacuum treatment apparatus 2 
of 3rd, furthermore, film formation of for example titanium is d 
withthe second vacuum treatment apparatus 202B , treatment o 
entirety is completed. 

[0099] Well, this way repeating consecutive treatment of wafer 
ver the specified number of sheets, or specified time when it exe 
there is a possibility film formationdepositing inside each treatm 
apparatus, becoming cause of particle generation. Or regarding 
conveying route of wafer W, film formation exfoliatingwhen 
delivering treated wafer W, becoming particle, there are times 
whichfloat, accumulate in bottom. Therefore, this kind of depo 
in order to remove particle, thedry cleaning step of first or secon 
done on basis of this invention. Even if as for these dry cleanin 
step, doing treatment apparatus assembly entirety at one time, c 
thespecific vacuum treatment apparatus and to do specific room 
conveying routeindividually it is good. Because almost it is sim 
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to step which is explainedpertaining to Figure 1 to Figure 3 eac 
vacuum treatment apparatus individually concerning stepwhich 
cleaning is done, here, you explain treatment apparatus assembl 
entirety concerning at onetime when cleaning it does. 

[0100] Each opening and closing valve of each processed gas su 
y system 220 of each vacuum treatment apparatus 202A to 202( 
closed with end of thefilm- forming process, has been supplied 
supply of processed gas which is stopped to thetreatment appara 
which corresponds. When each gate valve which with this state 
closes between respectiverooms in airtight is opened, desirably ; 
do not drive to insideand due to pressure difference which exist 
between respective rooms thestream occurs, becomes cause of : 
example particle or other scatter. Because of that, with state wh 
closes each gate valve, namely withthe state which maintains ea 
room individual airtight state inert gas and the for example nitn 
gas are let flow individually in respective room. 

[0101] This way, pressure of each interior respective same press 
tbecame for example atmospheric pressure depending upon nitr 
atmosphere , if is, connecting treatment apparatus entirety with j 
valve Gl, G2 and G5 to Gl 1 which between respectiverooms 
partition have been done as released state, it forms space wheret 
one is connected. Furthermore , with this state, cassette room 
thegate valve G3 of 21 OB, as for G4 we" are respectively stoppe( 
andatmosphere opening is not done. 

[0102] Next, cleaning is done by letting flow cleaning gas whicl 
ponds tothe dry cleaning method which is selected to this treatm 
apparatus entirety. In this case, it supplies cleaning gas from ea< 
vacuum treatment apparatus 202A to 202C, lets flow this tothe 
equipment assembly entirety, both cassette room 21 OA which is 
downstream side, from each vacuum pumping system 2 31 ofih< 
21 OB exhaust it does to outside the system. In addition, driving 
also vacuum pumping system 222 which is connected to each 
vacuum treatment apparatus 202A to 202Csimultaneously with 
in order inside each treatment vessel for cleaning gas tospread ir 
folly, it is possible also to constitute. In addition, temperature ri 
doing cleaning object region to desired temperature and for 
example 50 °C to 120 °C,eachvacuum treatment apparatus 202/ 
202B, each loading chamber 20 4, 2 08, each preparatory vacuu 
chamber 206 A, by driving each heater which is providedin 2061 
cassette room 2 1 OA and wall etc of 2 1 OB, inorder to raise clear 
efficiency, it is possible also to constitute. 

[0103] Next, you explain concerning Working Example regardij 
actical 1st and 2nd dry cleaning method on thebasis of this 
invention. 

[0104] (1) 1st dry cleaning method 

With this Working Example, 1st dry cleaning is executed makin 
e of cleaning gas whichis shown below . 

* cleaning gas which three chloride nitrogen (NC13) is included 
east, 
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* at least tiiree chloride nitrogen (NC13) and cleaning gas whic.' 
eludes nitrogen (N2), 

* at least three chloride nitrogen (NC13), cleaning gas which inc 
es nitrogen (N2) andthe inert gas, 

While adjusting continuous space of vacuum treatment apparatu 
sembly which is formed as descriptionabove, vacuum atmosphe 
0.01 Torrto 100 Torr and preferably O.lTorr to 1 Torr extent, 
introduces theabove-mentioned cleaning gas into each vacuum 
treatment chamber 202A to 202C this 1st dry cleaning time. 

[0105] And, in inside each vacuum treatment chamber 202A to 
inside wall surface , reacting with each fixture and thefilm form 
and film piece which deposit in shower head and transparent 
windowetc, these it converts to chloride where boiling point is 1< 
vaporization to do this by-product, easily inside wall or other oJ 
treatment chamber withoutdepositing, because vacuum pumpin 
is done, occurrence of particle canbe prevented beforehand. Th 
way, gas which inside each vacuum treatment chamber 202 A to 
202C cleaning is done, throughthe gate valve G9 to Gi l, flows 
into second loading chamber 204, confluence does. Furthermo 
cleaning gas of part exhaust is done even fromthe vacuum pumj 
system 222 which is connected to each treatment vessel. This v 
flowing into loading chamber 204, cleaning gas which confluer 
is done,through gate valve G7 and G8 next, flows to 1st and 2n< 
preparatory vacuum chamber 206 A and the206B, furthermore 
through gate valve G5 and G6, flows into thefirst loading chaml 
208. And, furthermore this cleaning gas flows, through gateva 
Gl and G2,diverging in respective first cassette room 21 OA and 
second cassette room 210B,the pulling a vacuum is done from 
vacuum pumping system 2 3 1 of finally each cassette room anc 
isdischarged. 

[0106] (2) 2nd dry cleaning method 

With this Working Example, dry cleaning is done with cleaning 
which includes the for example three fluoride salt element (C1F 
nitrogen trifluoride (NF3) unlike 1st dry cleanihg,first, gas of 
fluorine type. While adjusting continuous space of vacuum 
treatment apparatus assembly which is formed as descriptionabc 
vacuum atmosphere of 0.01 Torr to 100 Torr and preferably 0. 
to 1 Torr extent, it introduces theabove-mentioned cleaning gas 
each vacuum treatment chamber 202 A to 202C this 1st dry cleai 
time. And, second loading chamber 204 1st and 2ndpreparatc 
vacuum chamber 206 A and 206B first loading chamber 208 1 £ 
and 2nd cassette room 21 OA, sequential it lets flow thecleaning 
in same way as 1 st dry cleaning method in order of 2 1 0B, 
exhaustdoes from vacuum pumping system 2 3 1 of finally each 
cassette room. 

[0107] Like above, when first dry cleaning was done with clear 
gas whichincludes three fluoride salt element (C1F3) or nitroge 
trifluoride (NF3), fluoride (TiF4) formswith chemical reaction v 
is displayed with for example reaction scheme (6 TiN + 8 NF3 
6TiF4 + 7 N2) as reaction product. This fluoride , for example 
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tetrafluoride titanium (TiF4), above-mentioned way because vap 
pressure islow, is substance which vaporization it is difficult to < 
that way. Then, with this 2nd dry cleaning step, after dry clean 
removal treatment of theabove-mentioned fluoride is done. 
Preceding removal treatment of this fluoride, it introduces nitro, 
gas and theinert gas etc into continuous space first, it let flow di 
cleaning gas of fluorine typewith due to almost similar protocol 
treats purge. 
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[0108] Next, alcohols and for example isopropyl alcohol, wen 
sted vacuum atmosphere of for example 0. 1 Ton* to 10 Torr ext 
introduces into above-mentioned each vacuum treatment vessel 
202A to 202C, with flow ofthe for example 10 to 200 seem, se 
loading chamber 204 1st and 2nd preparatory vacuum chamber 
206Aand206B first loading chamber 208 1st and 2nd 
cassette room 21 OA, sequential lets flow inorder of 21 0B, exhai: 
does from vacuum pumping system 2 3 1 of finally eachcassette 
Because of this, result of dry cleaning due to fluorine type gas, 
desirably youdo not drive into continuous space of vacuum 
treatment apparatus assembly and fluoride which exists isconvei 
to alkoxide where vapor pressure is high, boiling point as for 
tetrafluoride titanium (TiF4) of 284 °C, boiling point tetra 
isopropoxy titanium of the58 °C (is converted to Ti(i - O C3 H' 
by chemical reaction which is displayed withthe for example 
reaction scheme (TiF4 + IPA Ti(- OR)4 +4 HF). This way, 
vaporization doing easily with conventional dry cleaning by 
converting thefluoride which has become cause of particle to 
alkoxide, exhaustit is possible outside treatment chamber to do. 

[0109] Like above, while as needed removing depot by doing d 
leaningregarding this working example, it continues treatment, 
that occasion, vapor pressure is high at time of conventional 
treatmentwhich was done according to 1st dry cleaning treatme 
with fluorine type gas cleaning in comparison with fluoride w3 
is formed, because chloride forms,the ambient temperature bei 
vaporization of by-product is promoted, exhaust isdone. As a r 
by-product accumulating again inside treatment chamber, it 
canevade kind of situation which becomes cause of depot, as 
particulate contaminationprevention of body being treated W is 
assured, decreasing down thyme of equipment^ becomes possi 
to assure improvement of working efficiency. In addition accoi 
to second dry cleaning method, it converts to alkoxide where 
theboiling point is low fluoride which is formed inside treatmen" 
chamber with dry cleaning due to fluorine type gas, by adding 
or other alcohols. Because of that, ambient temperature being, 
vaporization of by-product to bepromoted, because exhaust is 
possible by-product, by-productaccumulating again inside 
treatment chamber, you can evade kind of situationwhich becon 
cause of particle. 

[01 10] Furthermore, it picked up example which is applied to vj 
m processor assembly ofthe sheet-fed type CVD equipment , b 
type CVD equipment and multi chamber system in above, as 
Working Example, itexplained concerning this invention, but ti 
invention is not something whichis limited in Working Example 
which catches, when various semiconductor processing equipn 
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the for example etching equipment and ashing equipment and 
sputtering equipment or other cleaning are done even, it can app 
In addition, being in above-mentioned Working Example, you 
explained thevacuum processor for example, but it can apply th 
invention to also processor of theambient pressure properly. 

[01 1 1] In addition, there being an above-mentioned Working E> 
le, you explainedconcerning cleaning of titanium or titanium n: 
film, film which is axleaning object is not limited in this. As fo 
example 1st cleaning method, vapor pressure of chloride which 
by-product which isformed after cleaning, it is possible to appl} 
comparison with thevapor pressure of fluoride vis-a-vis high m< 
or its compound. In addition, as for 2nd cleaning method, fluoi 
which is a by-product which isformed after cleaning reacts witt 
alcohols, it is possible to applyto alkoxide where vapor pressure 
high vis-a-vis convertible metal or its compound. 

[0112] 

[Effects of the Invention] As above explained, because cleaning 
which at least includes threechloride nitrogen according to this 
invention, as cleaning gas for metal or its compound like the 
titanium and titanium nitride, is used, nitride forms at time of 
cleaningas reaction product. Because as for this nitride, by 
comparison with fluoride which is areaction product when it tre; 
titanium and titanium nitride with cleaning gas of thefluorine ty 
boiling point is low, it is a removable without vaporization it is 
doneeasily, accumulating inside treatment chamber. 

[0113] Furthermore in this invention we depend, cleaning gas fc 
tal or its compound like titanium and titanium nitride doing, At 
least fluoride , for example three fluoride salt element (C1F3) ar 
using cleaning gas which includesthe nitrogen trifluoride (NF3) : 
for result, boiling point it is high as by-product, when fluoride 1 
for example tetrafluoride titanium (TiF^fornis, because fluorid* 
possible by introducing alcohols andthe for example isopropy) 
alcohol into aforementioned treatment chamber as post-treatme 
convert tothe alkoxide where vapor pressure is high, vaporizatio 
does easily, exhaustit is possible outside treatment chamber to c 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] This invention it is a conceptual cross section diagran 
resistance heating type CVD equipment of applicable sheet-fed 
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[Figure 2] This invention it is a conceptual cross section diagran 
lamp-heated type CVD equipment of applicable sheet-fed type. 

[Figure 3] This invention it is a conceptual cross section diagran 
applicable batch type CVD equipment 

[Figure 4] This invention it is a outline top view of vacuum proc 
or of applicable multi chamber system. 

[Figure 5] It is a outline oblique view of vacuum treatment appa 
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which is shown in Figure 4. 
[Explanation of Reference Signs in Drawings] 
. W body being treated 
V gas changeover valve 

1 CVD equipment 

2 treatment chamber 

6 shower head 

7 gas supply tube 

8 processed gas source 

9 cleaning gas source 

10 flow controller 
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